Abstract:
INTRODUCTION
Social media can be defined as 'websites and applications educational and learning processes [4] by, for instance, assisting students in seeking information regarding health care more easily and efficiently [5] . Recent studies have described widespread social media use among the students that involves more than one application. Facebook has been reported to be the most commonly used platform among dental students ranging between 91% -98.9% in the United States and the United Kingdom, at 91.0% and 98.9%, respectively [6 -8] . YouTube and Instagram were the second most used, and Twitter showed less popularity among dental students in the United Kingdom [8] . In the United States, Google+, Twitter, and LinkedIn were the less favored [7] . Some students have reported accessing YouTube to view videos of dental procedures before they are scheduled to perform it [9, 10] . Students are generally using Skype and YouTube to improve educational skills, while Twitter and blogging sites are used to enhance communications and to allow for conversations between instructors and students [4] .
Social media is also being used by doctors to distribute and spread knowledge acquired through treating patients and working with colleagues and other health care workers; in addition, postings can be made for workshop and conference announcements [4] . In a study conducted in South Africa, Google+ and Facebook scored the highest percentage of use among dentists, who used the platforms mainly for personal purposes [11] . Another study also showed Facebook to be the most popular site in the United States among respondents, with 97% usage, followed by LinkedIn at 38% and Twitter with 32% [12] . The reasons given for using social media mostly fell into two categories, either marketing (91%) or patient communication (73%) [12] . In contrast, social media use as a marketing tool was reported by only 13.2% of the respondents in a South African study, but the same study indicated that this figure is expected to increase in the near future up to around 83.5% [11] . In the United Kingdom, one study showed that more than half of dentists had accounts for their dental practice on multiple social media websites [13] . Interestingly, more than two-thirds of dentists believed that social media networks are more effective than conventional marketing methods [13] . It should be noted that a previous study in the UK showed that dental students lack knowledge about legal regulations and need more guidance about professional use of social media, and the study recommended implementation of training for these students on the proper uses of social media [8] .
Only one study investigated social media among health profession students in the Kingdom of Saudi Arabia (KSA), and it found that YouTube was the most frequently used social media site among medical students in the KSA, reaching 42.3% for both genders [14] . In addition, in the same study, Twitter was favored by males, while females chose social media apps to update their practical knowledge. Concerning learning, 95.8% of the students agreed that social media was tremendously useful [14] . However, no similar study has investigated specifically the dental profession or dental students.
The main aim of this study was to further investigate attitudes about social media among dental students and dentists in the KSA.
MATERIALS AND METHODS
This cross-sectional study investigated the usage, attitudes, and professionalism of dentists and dental students toward social media in Saudi Arabia. The participants were recruited from dental colleges located in three major cities in Saudi Arabia: Jeddah, Riyadh, and Al-Dammam. The quota sampling technique was used to ensure equal distribution between dentists and dental students. Saudi dentists or dental students who worked or studied outside of Saudi Arabia were excluded. By conducting a sample size calculation with a confidence level of 90%, the estimated prevalence of 50%, and precision level of 5%, it was determined that the minimum number of participants required for this study was 271. The hard copy questionnaire was distributed face to face to the target population by the research team during participants' break times during work or school. The questionnaire was collected immediately after they finished, with the completion time being approximately 5 minutes.
The questionnaire was derived from modifications to previous studies [6, 13, 15 -18] . It was composed of four sections: The first section contained six demographic questions, including gender, age, specialty area of practice, and work region. The second section was composed of six questions measuring the general use of social media among the selected sample. The third part consisted of three major questions with multiple statements to determine the principles of professionalism in using social media. Finally, the fourth part included one question with multiple statements as answers meant to assess the role of social media in marketing. The types of answers varied and included Yes/No answers, selection of the most appropriate answer from several options, and those where all applicable answers could be selected.
The statistically significant level was set at 0.05. Data analysis was conducted with SPSS v21 (IBM Corp., Armonk, NY, USA), and the tests used were Chi-squared, t-test, ANOVA, and linear regression. This study was ethically reviewed and approved by the Faculty of Dentistry Institutional Review Board, Umm Al-Qura University with application number . All participants signed the study consent before participating in the study. The study consent included all information about this study including the participant rights such as the ability to withdraw from the study at any time with any consequences, and that participation in the study is voluntarily and will not affect their relation with the author of the study by any mean. and All data were anonymous, to protect participants' confidentiality.
RESULTS
Data from the responses of 779 dental students and dentists were obtained. Participants' mean (m) age was 26.06 years with a Standard Deviation (SD) of 6.13. There were 438 (56.2%) dental students and 341 (43.8%) dental interns or dentists. The demographic data for the participants are shown in Table 1 . Participants had m = 5.12 (SD = 2.92) social media accounts. The number of days that each social media app was used per week differed, with WhatsApp used the most (m = 6.13, SD = 2.10), followed by Snapchat (m = 5.33, SD = 2.65), Instagram (m = 4.63, SD = 2.84), YouTube (m = 4.52, SD = 2.71), and Twitter (m = 3.38, SD = 2.94). Facebook and LinkedIn were used by some participants with non-normal data distribution of median of 0, minimum of 0, and a maximum of 7 days.
The personal and professional reasons for using social media, in general, are shown in Tables 2 and 3. Table 4 displays some of the main attitudes the participants held about social media. Table 5 illustrates the participants' opinions and attitudes toward specific professional uses of social media. All these tables also display the differences between students and intern/dentists as determined with the Chi-squared test. Three tables display the professionalism of dental students and intern/dentists in terms of using social media. Table 6 shows the professionalism guidelines participants were subject to when using social media, if any. Table 7 displays the percentages of participants who rated some statements as Table 5 . Participants' opinions/attitudes toward professionalism when using social media. unprofessional. Table 8 illustrates the attitudes toward using social media for business and marketing purposes and the differences between students and interns/dentists, where the differences were determined using the Chi-squared test.
DISCUSSION
Our study that investigated dental students and dentists in Saudi Arabia showed that the most frequently used social media among our sample were WhatsApp, Snapchat, and Instagram, while the least used were Facebook and LinkedIn. 4/5 th of the respondents use social media for educational purposes, such as learning new dental information or watching clinical procedures. Also, about half of the respondents use social media to communicate with patients. Two out of three tie their social media presence to their profession (dental student or dentist), and less than the half think it is OK to befriend their patients on social media. Around one-third do not have any professionalism guidelines for using social media, and our results also showed that one-third of the participants have posted patient information online without the patient's permission. Despite the tie to their profession, less than half use social media to market themselves as dental students or dentists. When comparing dental students with interns/dentists, we found very little difference between their answers in most areas; however, in multiple questions about using social media as a marketing tool in dentistry, differences were found.
Our results regarding the use of multiple social media accounts by both dental students and dentists were similar to the previous studies [13] . However, the results regarding the most commonly used social media platform were greatly different than previous international and local studies. For example, many previous studies ranked Facebook as the most commonly used social media platform among dental students and dentists in several countries, including the United States, the United Kingdom, and South Africa [6 -8, 11, 12] . The only previous Saudi study among medical students had shown that YouTube and Twitter were the favorite platforms [14] . On the other hand, our results showed that Facebook is among the least used social media platform among the target population. Instead, WhatsApp, Snapchat, and Instagram were the most commonly used. The reasons for the differences between our results and previous studies are not clear. However, it is suggested that the differences might be due to cultural variations in the United Kingdom, the United States, and South Africa studies, and with regard to the differences from the previous Saudi study, could be a result of the different nature of cases and treatments between the medical and dental professions. Given our results, WhatsApp, Snapchat, and Instagram could be the main platforms to target for the inclusion of dental educational material, and should be the focus for fabricating guidelines for the proper use of these platforms by dental students and dentists in Saudi Arabia, based on the unique nature of each application.
Previous studies have marginally mentioned some of the areas where dental students and dentists use social media for educational and professional uses, including learning clinical skills [9, 10] , facilitating communication between students and instructors, communicating with patients, and enhancing educational materials [4, 12] . A study highlighted the use of YouTube as major platform for learning using flipped classroom in Korea [19] , while another Saudi study explained how social media can be used to deliver oral hygiene instruction to the patient [20] Our results were similar to previous studies but also added the factor of social media being used by the majority of our respondents mainly for seeking out new dental information, watching clinical procedures, and learning from others, as well as other usages that are not as common. Also, in our study, we found that these professional uses were not exclusive to students but were also found among interns and dentists currently in practice, with no significant differences between them. This shows that, when used in a proper manner, social media's benefits extend from the college years into a dentist's professional life. This could highlight the potential advantages of social media for dental students as well as for dentists' continuing education.
Some earlier studies noted the lack of knowledge among dental students with regard to legal regulations that could be pertinent and with regard to general professional behavior when using social media in a professional capacity [8] . Our study supports these findings, showing that around half of the students and the practicing dentists, as well do not follow university or workplace guidelines when using social media. Further, around one-third of our respondents reported not having any professionalism guidelines, which raises a red flag concerning social media use by these health care workers and whether it is done in a non-harmful manner. In fact, this was made clear in our study where only about one-third of both dental students and dentists (with no significant differences) believed that it is a problem to post patient information and photos without the patient's permission. Furthermore, around half of our respondents considered egotistic displays, criticism of colleagues, and critical comments about dental organizations to be acceptable behavior. This clearly demonstrates the gap in professional guidelines for both students and practicing dentists in regard to communicating with patients and regarding their careers when using social media. This was also was noticed in another study where dental students in the UK were not aware of the definition of professional [21] . More importantly, this shows that there is a major breach to patient' confidentiality, which is a major flaw in using social media and should be handled seriously. It is suggested that this situation is a result of the recent emergence of social media and that there was not enough educational material to be included in dental ethics curricula for students or in practicing dentists' continuing education programs. Despite the announcement of some legal consequences of certain unethical social media actions in Saudi Arabia by the Saudi government, it seems that there is little awareness of these governmental guidelines for the use of social media. Also, according to the best of our knowledge, there were no official guidelines to use social media have been given to the students in the investigated dental school, which might be different than other dental schools in other countries. Thus, it is important to include such modules in dental student and dentist educational materials and to call for more organizational policies on a national level around the professional use of social media in order to preserve patients' and dentists' rights.
From another perspective, the results of previous studies in relation to social media use for marketing purposes were controversial in terms of differences between dental students and dentists and between participants from different countries, including the United States, the United Kingdom, and South Africa, as detailed in the introduction [11 -13] . Our study indicated that around half the dental students use social media for marketing, in comparison to around one-third of interns and dentists who do the same. This result is considerably lower than that found in the United States [12] , but it is higher than what has been found in South Africa [11] . Nevertheless, more than half of the dental students and dentists in our study believe that social marketing might be more effective than conventional marketing. Also, many participants (though more among dental students) believe that posting before and after treatment cases on their social media accounts has high marketing value for them. This is important, as it should be linked to the lack of professional knowledge and beliefs about using social media found among both dental students and practicing dentists in Saudi Arabia.
This study has several strengths; it is the first study in Saudi Arabia to assess the current usage and attitudes regarding professional practice in the use of social media among dental students and dentists in Saudi Arabia. Also, it included a relatively large sample size in comparison to the previous studies, and data were taken from three major cities in Saudi Arabia. However, there were also some limitations, including a self-reported data collection method and a convenience sample.
CONCLUSION
In conclusion, social media is being heavily used by dental students and dentists in Saudi Arabia, with WhatsApp, Snapchat, and Instagram being the most commonly used on a regular basis. However, there are many concerns about dental students and dentists using social media unprofessionally and in ways that might jeopardize a patient's privacy and their confidential information. Our recommendation is to use social media for educational purposes, similar to the way they are commonly used by the target population, and to foster professional behaviors by teaching professionalism guidelines in continuing education materials. 
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